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AnHoTanus

Juctumuna «KpoccmnaThopMeHHOe IPOrpaMMHUPOBAHKE)» BXOIUT B 00pa30BaTEIbHYIO
IporpamMMy BBICIIEro 0Opa30BaHMs IO HAMpaBICHHWIO MOArotoBku/ crermanbHocTn 09.03.02
«VH(OpMaLHOHHBIE CHCTEMBI M TEXHOJIOTHI HarpaBieHHOCTH «H)OpMalmOHHbIE TEXHOIOTUH
B MeAManHAycTpuny. Jlucuumunna peanusyercs kadempoit «Ned2y.

JlucuumivHa HaneneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CIIEYIOIMX KOMIETSHIINH:

VK-1 «CnocobeH ocymecTBIATh MOUCK, KPUTUUECKUH aHAIM3 U CHHTE3 MH(OpMaLuH,
NPUMEHSTh CUCTEMHbIH MOJXO/ JUISl PEIIECHUS OCTABICHHBIX 3a/1au»

[K-3 «CnocobeH pa3pabaTbiBaTh MPOrpaMMHOE 00ECIICYCHHUE, BBIIONHITh HHTETPALIHIO
MPOrPaMMHBIX MOJYJIEH 1 KOMIIOHCHTOBY

[MK-4 «CnocobOeH OLeHHBATh Ka4yecTBO IPOrPAMMHOIO OOECHEYCHHUs, B TOM 4YHCIIE
NPOBE/ICHHE TECTUPOBAHUS U UCCIIEJOBAHUE PE3YJIbTATOB)

IK-5 «Cnocoben pa3pabaTbiBaTh TEXHHUYECKYIO JOKYMEHTAIMIO HAa NPOAYKIHIO B chepe
HH(pOPMALIMOHHBIX TEXHOJIOTHIL, YIIPaBJICHNs TEXHHUYECKOI HH(pOpMaLnein»

IK-6 «CriocobeH yrnpaBisiTh paboTaMu 10 CO3aHMIO0 (MOAU(DUKAIINN) U COIPOBOXKICHHUIO
H“H(POPMAIUOHHEIX PECYPCOBY

CogepxaHue IMCLUILIMHBI OXBaThIBAET KPYI BOIPOCOB, CBA3aHHBIX C pa3pabOTKOi
OPOrpaMMHOIO  O0ECIHEYeHHs, CIOCOOHOro paboTaTh TMOA  yINpPaBICHHEM HECKOJBKHX
ONEpPALMOHHBIX  CHCTEM. PaccMaTpuMBalOTCS ~ OCHOBHBIE  DJIEMEHTBl  MHOTI03aJa4yHbIX
MHOTOI0JIb30BAaTENIbCKUX ONEPALMOHHBIX CUCTEM, C KOTOPBIMU B3aMMOJEHCTBYET NPHKIATHOE
nporpamMmHoe  oOecrieueHne. C  HCHoONb30BaHMEM KOMaHAHOW obOomoukn BASH
BBICOKOYPOBHEBOIO sI3blKa IporpammupoBaHus Python wu3ywaroTcs BOIPOCHI yIpaBlIEHUs
(aiinamu, npoueccamu, 00pabOTKH TEKCTOBBIX JIaHHBIX. Y EIASTCSI BHUMAHAE TAKHM acleKTam
pa3paboTKM  NPOrpaMMHOr0  oOecrnedeHus, Kak JIOKYMEHTHPOBAaHHE, TECTUPOBAaHHE,
pacmpocTpaHeHHe, a TaKkKe HHTErpalys HpPOrpaMMHBIX MOAYJIEH U  MEXIPOLECCOPHOE
B3aUMOJICHCTBHE.

[lpenonaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT cliexyroniue (HOpMbl OpraHU3aLUu
y4eOHOro mpouecca: JEKLHH, 1a00paTopHble paboThl, CAMOCTOSATENbHAs pabOTa CTyAEHTA.

[Iporpammoii IUCUMIUVIMHBI MPEIYyCMOTPEHBI CIEAYIOLIME BUIbI KOHTPOJS: TEKYIIHMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

OO1wast TpyJOEMKOCTb OCBOEHHMS IUCLUIIIMHBI COCTABIISAET 4 3aU€THBIX eAuHuLl, 144 Jaca.

SI3bIK 00yUCHHUS 10 TUCHHUIUIMHE «PYCCKUI.

1. IlepeyeHb INIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs M0 AUCHUILINHE

1.1. Ienu npenogaBaHus AUCHHUILUTHHBI
[NonyueHue cTyaeHTaMH HEOOXOIUMBIX 3HAHMH W HABBIKOB B 00JacTH pa3paboTKu
MPUKJIAJHOTO TMPOTPAaMMHOI0 OOECHEeYEHHsI Ul Pa3IMYHBIX I[POrPAMMHBIX M amlapaTHBIX

mwIaThopM.

1.2. JlucuumiaMHa  BXOOUT B COCTaB  4acTH, (OPMHUPYEMOil  y4aCTHHKaMH
00pa3oBaTeNbHBIX OTHOLICHHUH, 00pa30BaTENbHOI MTPOrpaMMbl BEICIIEro 0Opa3oBaHus (nanee —

OI1 BO).

1.3. IlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHMS 10 JUCLHUILIMHE, COOTHECEHHBIX ¢
IUTaHUpYeMbIMHU pe3ynbraramu ocBoeHus OI1 BO.

B pesynbrare uM3yueHusl AMCLMIUIMHBI OOy4alolMiics TOKEH 00JanaTh CIEeAyIOIUMHU
KOMIIETEHIIMAMH WM UX 9acTsMu. KoMneTeHIun 1 MHAUKATOPbl UX JOCTHXKEHHs NPHUBEICHBI B

Tabmure 1.

Tabnuua 1 — IlepeyeHb KOMIETCHIMH W HHIMKATOPOB UX JOCTH)KCHHUS

Konn
Kateropus (rpymna) Koz 1 HauMeHOBaHHEe HHIUKATOPA JOCTHKEHUS
HaMMEHOBaHHE
KOMIETEHIIUI KOMIIETCHIIUH
KOMIICTCHIIUU
VK-1.3.2 3HaTh aKTyaibHble poOCCUiicKHe U
3apyOe)KHble HMCTOYHHUKH HHGOpPMALMU ISt
pelieHns] [OCTaBJICHHBIX 3a/ay, MPUHIKIIBI
00001meHus nHpOpMALHU
VK-1.3.3 3HaTh METOAMKN CUCTEMHOTO MOIX0/1a
VK-1 Criocoben A A
JUISL PELICHHUSI TOCTaBJICHHBIX 3a/1a4
OCYIIECTBIATh
. | YK-1.Y.1 ymeTb npuMeHATh METOAUKHU MOUCKA,
MOUCK, KPUTHYCCKUI
cbopa u 06paboTku nHpOpMaLUH
aHalMu3 M CHHTE3 N
VHuUBepcalbHbIE sicpopMarH VK-1.Y.2 yMeTb OCYWIECTBIATh KPUTHYCCKHIT
KOMIETEHLIUI . HMSHHTL ’ aHaNIn3 ¥ CUHTE3 MH(OPMALMK, MOITYyYeHHON U3
P . pasHbIX HCTOYHHKOB, Ut peuieHust
CHCTEMHBIN OAXO0[
s ermony | NOCTABICHHBIX 32121
P VK-1.¥.3 yMmeTp orieHuBaTh MHPOpMALHUIO Ha
MOCTaBJICHHBIX 3a/1a4
JIOCTOBEPHOCTB; COXPaHATh M IIeperaBaTh
JTaHHBIE C HCIIONb30BaHUEM U (POBBIX CPEACTB
VK-1.B.1 BnaseTs HaBBIKAMH KPUTUYECKOTO
aHaiM3a ¥ CHHTe3a HH(OPMALIMHY, B TOM YHCIIE
C MOMOIIBIO IIM(PPOBBIX HHCTPYMEHTOB
IIK-3.3.1 3HaTe MeTOMOJOTHH pa3paboTKHy,
METOABl M CPEACTBa  IPOEKTHPOBAHUS
HIPOTPaMMHOIO OOECIICUCHUS; METONOJIIOTHH U
TEXHOJIOTUM NPOSKTHUPOBAHUS U HCIIOIb30BAHUS
TIK-3 CriocobeH | 6a3 JIAHHBIX; METOIbI u cpeacTBa
pa3pabatbIBaTh MPOEKTUPOBAHMUS POrpaMMHBIX HHTEepdeiicoB,
MIPOrpaMMHOE 0a3 JaHHBIX
obecreueHue, I1K-3.3.2 3HaTh MeTOAbl M CpeacTBa COOPKU
[podeccronanbHbie N
BBIMIOJIHSATh MOAyJdeii M KOMIIOHEHT  IPOrPaMMHOIO
KOMIETCHIIUH
HHTETrPaLUio obecrieueHust
IIPOTPaMMHBIX IK-3.Y.1 ymerb BbIOMpaTh CpeAcTBa U
MonyJei u | BIpabaTeIBaTh BapHaHTBHI peanuzanun
KOMITOHEHTOB TpeOOBaHUI K MPOrpaMMHOMY 00ECIIEYCHHUIO

[IK-3.Y.2 ymMeTh HCHIONB30BATh CYLIECTBYIOIINE
THUIIOBBIE perieHust u 11a0JIOHBI
IIPOEKTUPOBAHMS MIPOrPAMMHOI0 00ECIECYCHUS,;
MIPUMEHSTh METOBI u CpeacTBa




MPOEKTUPOBAHUSI POTPAMMHOIO OOecnedeHus,
CTPYKTYp JaHHBIX, 0a3 JaHHbIX, IPOrPaMMHBIX
nHTep(deiicoB; HCIONB30BaTh BBIOPAHHYIO CPEy
MPOrPaMMHUPOBAHUSL ISl Pa3pabOTKH HPOLEayp
HHTETPaLUK POTPAMMHBIX MOJIYJICH

[IK-3.¥.3 YMETb MIPOBOJIUTH OILICHKY
paboToCcroCOOHOCTH MPOrPaMMHOTO MPOIYKTa
[1K-3.B.1 BraneTs HaBBIKAMH OLICHKH BPEMEHH
U TPYJOEMKOCTH peajn3aluu TpeOOBaHUH K
IPOrpaMMHOMY 00€CIIEUEeHUIO

[IK-3.B.2 Bnagerp HaBbIKAMH pa3pabOTKH
TEeXHUYECKUX creuuuKanuili Ha IporpaMMHbIe
KOMIIOHEHTBI U MX B3aUMOJICHCTBUS

[1IK-3.B.3 BnageTs HaBBIKAMU MPOEKTUPOBAHUS
CTPYKTYp  JQHHBIX, HPOCKTUPOBaHHsS  0a3
JIAHHBIX, TIPOrPaMMHBIX HHTEep(dEHcoB
[1K-3.B.4 Biajets HaBbIKaMH pa3paboTKu
npouexyp cOOpKy MoyIeil 1 KOMIOHEHT
MPOrPaMMHOr0 00€CIeueHus ; TPOBEPKU
paboToCcIOCOOHOCTH BBIITYCKOB IIPOIrPAMMHOIO
MpOAYyKTa

TIK-4 CriocobeH
OLIEHMBATh Ka4e€CTBO
POrpaMMHOTO

IIK-43.1 3HaTh TEOPHIO  TECTHPOBAHMS,
TEXHUKH TECTHPOBAHUs, CTaHIApThl B 00nacTu
TECTUPOBAHUSI; METPUKU U PUCKH TECTHPOBAHHUS
[IK-4.3.2 3narhp 0a30BbIe TMOHATHS KadyecTBa
MIPOrPaMMHOTO MPOJYKTa U Ka4yecTBa Mpolecca
pa3paboTKu  IPOTpaMMHOrO  oOecHeueHus;
TEOPHUI0 KPUTEPUEB KadecTBa IPOTPAMMHOIO
MpOJAyKTa M KadecTBa Mpolecca pa3pabOTKH
IIPOTPaMMHOTO 00€eCIIeYeHHs

TIK-4.Y.1 YMETH ONpenessTh e
TECTUPOBaHUs, pa3pabareiBaTh TpeOOBaHHS K
TECTHPOBAHUIO; BHIOMpaTh M KOMOWMHHMPOBAThH

HHPOPMAIMOHHBIX
TEXHOJIOTUH,
yIpaBlIeHUs
TEXHUUYECKOM
uHdopmanuei

obmactu CHCTEMHOMU u
HMHXEHEPUU

[1K-5.3.3 3HaTh OCHOBHBIE THIIBI JOKYMEHTOB,
aJIpecOBaHHBIX pa3paboTYUKaM MPOLYKLUH B
chepe nHPOpPMALIMOHHBIX TEXHOJIOTHIT; 00IIHe
TpeOOBaHUS K CTPYKTYpE TEXHUYECKOTO
JIOKYMEHTa ¥ OCHOBHBIE CTaHIAPTHI
oopMIICHHS TEXHUYECKOI TOKyMEHTalNH;
OCHOBHBIE (pOPMATBI DIIEKTPOHHBIX JOKYMEHTOB
1 0COOEHHOCTH UX HMCIIOJIb30BaHUS

MIPOrpaMMHOMN

[1K-6 Criocoben
yIpaBisATh pabotamu

o CO3JIaHHIO 9
IpodeccronanpHbie (MommduKaum) [POTPaMMHBIX MOJyJIei, IIaGIOHBI, KIACCHI
KOMIETCHIIUH 00BEKTOB, HCHOJB3yeMble IIpH  pa3paboTke
COMPOBOXACHHUIO
HH(OPMALMOHHBIX PECYPCOB
HHPOPMALMOHHBIX
pecypcos

I1K-6.3.3 3HaTh TUIIOBBIE pelleH s, OUOINOTEKU

2. MecTo AucuMILINHBI B cTPpYKTYype OIT

Jucnumimaa 6a3upyercst Ha 3HaHUSX, paHee NPUOOPETEHHBIX CTYICHTAMH IIPH N3y4YCHUH
CIEIYIOUTNX AUCLUIINH:

— Hudopmatuka;

— OCHOBBI IPOrPaMMHPOBAHHUS;
— Texnonoruu nporpaMMHpOBaHMI.
3HaHUs, MOJNy4YEHHbIE IPH W3y4€HMH MaTepuala [JaHHOW IUCLUIUIMHBL, UMEIOT Kak
CaMOCTOSATEIBHOE 3HAYEHHE, TAK U MCIOJb3YIOTCS NPU U3YYEHMHU JPYTUX JTUCLHUILIMH:
— Mertogpl u cpelcTBa IPOSKTHPOBAHNS HH()OPMAIIMOHHBIX CHCTEM;
— MogzenupoBaHue CUCTEM.

3. O0beM U TPYA0EMKOCTD TUCHHUIIHHBI

ﬂaHHLIC 00 obmiemM o0beme JAUCHUIUINHBI, TPYAOEMKOCTH OTHACIIBHBIX BHIO0B y'-Ie6HOI‘/II
pa6OTLI 10 JUCIUIIIIHHE (I/I pacopeaciceHue 3TOU TPYAOEMKOCTH 110 CeMCCTpaM) IpeAcTaBJICHbI B

Tadue 2.

Tabauna 2 — O6bEM U TPYL0EMKOCTh AUCLUILIUHEI

Ipodeccronansusie | obecreyeHus, B TOM | TEXHHUKU TECTUPOBAHUS
KOMIETEHIINH gucine nposeaeHue | [IK-4.Y.2  ymerp  onpenpensite  Haubolee
TECTUPOBAHUS U | 3HAYUMblE€ KPUTEPHH KAueCTBA MPOrPaMMHOIO
uccieloBaHue HPOJIyKTa
PE3yNbTaToB IIK-4.B.1 Binagerb HaBbIKAMH pa3pabOTKU
TpeOOBaHUS K TECTHPOBAHHIO HAa OCHOBE
TpeOoBaHUIl K cHCTeMe; ONIpeleNeHusl LElH,
00BbEeKTa ¥ BHIOB TECTHPOBAHHUA; OLEHKU
HOKPHITHA ~ KOZAa  TECTOBBIMU  CIIyYasMH;
pa3paboTKu MOCIEN0BATEILHOCTH IPOBEJCHUS
pador
T1K-4.B.2 BnageTh HaBBIKAMU aHaIM3a
HPOITYIICHHBIX JIe(hEKTOB U IIPUYHHEI HX
HpornycKa
IK-5 Cnocoben
IIK-5.3.2 3HaTh AapXUTEKTYpHBIE peELIEHHUS,
pa3pabatbIBaTh
Ipodeccronanpusie TexHIICCKYIO HpHMEHsEMbIC npu HPOEKTUPOBAHUH
KOMIIETEHIIUH HOPOTPAMMHBIX ~ CPEICTB M KOMIIBIOTEPHBIX

JIOKyMEHTAIMI0  Ha
poayKiuio B chepe

CHUCTEM pPa3IMYHOTO0 Ha3HA4YCHUSA; CTaHAapThl B

Bu eOHOW paboThI TpynoeMkocTh no
e " Beero ceItJN}[]:crpaM
Ne5
1 2 3
Ooman TPYA0EMKOCTh JHCIHHMIUTHHDI, 4/144 4/144
3E/(uac)
U3 Hux 4acne npaKkmu4eckoil no020moeKu 27 27
Ayoumopnwle 3auamus, Bcero 4ac., 51 51
B mom uucne
nekiuu (J1), (qac) 17 17
INpaxTuyeckue/cemunapckue 3anstus  (I13),
(1ac)
nabopartopusie pabots! (JIP), (4ac) 34 34
KypcoBoit poekT (pabota) (KII, KP), (4ac)
DOk3ameH, (yac) 36 36




Camocmosmenvnas paboma, Bcero 57 57

(1ac)
Bua npoMe:kyTOUHOW aTTecTallMM: 3ad4er, DK3. DK3.
9K3aMCH, I depeHIMPOBaHHBI  3a4eT

(3auer. Ik3. Tug. 3a4)

4. Conep:xaHue IUCUMITIHHBI

4.1. PaCHpeI[CJICHI/IC TPYAOEMKOCTH AUCHUIUINHBI 110 pa3jeiaM U BugamM 3aHATHH.
Pa3I[CJII>I, TEMbI JUCHUIIINHBI U UX TPYAOCMKOCTD IIPUBEICHLI B Ta6.III/II_[e 3.
Ta6nnua 3— Pa3I[CJILI, TCMbI JUCHUILINHBI, UX TPYAOCMKOCTH

u ynpasienue umu. CoeMHEHNE MPOCTHIX KOMaHA B KOHBelep. Mcmons3oBaHne
MEPEMEHHBIX OKPY)KCHHUS. MaHHITy SIIMH ¢ apryMEHTaMH KOMaH/HOH CTPOKH.

Tema 2.4. CX0onCTBa U pa3iM4usl Pa3IMYHBIX ONEPALMOHHBIX CHCTEM MO MOIEIH
B3aHMOJICHCTBHS C IPHKJIA/IHBIM [IPOrPAMMHBIM 00ECHICUCHUEM.

Tema 3.1. OcobenHoctr kpoccmaaTdopmenHoit pazpadotku Ha Python. Cheps
npuMenenus Python. PaGora B unTepakTuBHOM pexime. Mcnons3oBanue Python
JUISL PACIINPEHUs BO3MOXKHOCTEI KOMAHIHOU CTPOKH.

Tema 3.2. Peanm3anmss MeXaHM3MOB BBOJA/BBIBOAA HAHHBIX B KOHCOIHGHOM
npuoxkeHuu. Pabora ¢ TekcroBbiMU JaHHBIMU. CTPOKH, KOHTEHHEpPB! U paboTa ¢
Humu. OcobeHHOCTH THnM3auuu B Python. Buiasl cTaHZapTHBIX KOHTEHHEPOB W
CHHTaKcHC paboThl ¢ HUMU. MeTosl 00paboTku ctpok. [IpeobpasoBanue TekcTa B
pasauuHble KoaupoBku. OcodenHoctu pabotsl ¢ Unicode.

Tema 4.1. PacnipocTpanenue nporpamm B Bujie naketoB Python u koHTeliHEpoB
Docker. BupraynbsHbie okpyxeHus python. YipaBieHne 3aBUCHMOCTSIMH
CIIOXKHBIX IporpamM. [1I0ckl 1 MHHYCHI BUPTYaJIM3allMU ¥ KOHTCHHEpH3aIiu.
Tema 4.2. Co3nanue 1oKymeHTauuu. Mcrnoap3oBanue OUGIHOTEK
ABTOMAaTHYECKOr0 JOKYMEHTHPOBAHHUS Ha IpuMepe sphinx.

Tema 4.3. Bujsl pydHOTO ¥ aBTOMAaTHYECKOTO TECTHPOBAHHS POTPAMM.
MonynbsHOE TeCTUPOBaHHUE.

Tema 4.4 Unrerpauus nporpaMm Ha Python ¢ mporpammaMu Ha JPYrHX si3bIKaXx.
OdopmieHre Kofia B BHJIE pa3JeisieMbIX MOTyIeil.

Pazzessl AUCUMTLTHHBL Jlexuun | 113 (C3) JIp KII CPC
(gac) (gac) (1ac) (1ac) (1ac)
Cemectp 5
Paznen 1. [Ipununne! co3nanust 2 2 3
kpoccmardopmertoro I10
Paznen 2. Pabora ¢ o6bekTamu UNIX- 5 8 21
MOOOHBIX ONEPALMOHHBIX CHCTEM
Paspen 3. [Ipumenenue si3bika Python 6 12 6
Paznen 4. IIponykru3anus nporpaMMHOTO 12 6
obecrieueHus
Paznen 5. [MapamiensHoe 4 21
[IPOrpaMMHPOBaHHE
Hroro B cemectpe: 17 34 57
Hroro: 17 0 34 0 57

Tema 5.1. Buzbl 00bEKTOB CHHXPOHH3ALMH. Pa3penienne KOH(IMKTOB
COBMECTHOT'O IOCTyIIa K pecypcaM. IIporeccs U IIOTOKH.

Tema 5.2. bubanoteka asyncio. biokupyromnye u HeOJIOKHPYIOIIHE BBI30BBI.

Tema 5.3. TlpunoxkeHust ¢ TpadUUYECKUM IIOJIb30BATEIBCKUM HHTEpdeiicoM.,

HpHHLI]/IHBI Co31aHus TOJIb30BAaTEIILCKOTO HHTep(beﬁCa. BosmoxxHocTH.

npenocraBisieMple Oubmmorekoir Qt, m ee mHTerpamus c¢ Python. MexanusMm
CHTHANOB M CJOTOB. IIPHHIMIHANBHBIC PA3IHYUs B YCTPOHCTBE TpaduIecKux|
noacucreM Windows u UNIX.

IlpakTryeckass IMOATOTOBKA  3aKIIOYACTCS. B HEMOCPEACTBEHHOM  BBIIIOIHCHHH
00y4aIOIINMHKCS ONPe/IeTICHHbBIX TPYIOBBIX (YHKINH, CBI3aHHBIX ¢ Oyayliei npodeccroHanbHOi

JACATEIIBbHOCTBIO.

4.2. Conep:xkaHue pa3/iesioB U TEeM JICKIIMOHHBIX 3aHATUH.
CozepixaHue pas3/ienoB U TeM JICKIMOHHBIX 3aHATHI IPUBEACHO B Tabnuue 4.

Ta6nnua 4— COIIGp)KaHI/IC pa3acyioB U TEM JICKIMOHHOT'O LIUKJIa

4.3. IIpakTuueckue (CeMUHAPCKUE) 3aHATUS
TeMbl IpaKTUYECKUX 3aHATHI U UX TPYIOEMKOCTh IPUBEICHBI B TA0IHIIE 5.
Tabuuua 5 — IlpakTuueckue 3aHATHI U X TPYAOEMKOCTh

Howmep pasnena

Haspanue u COZCPIKAHUC PA3ACJIOB U TEM JICKIIMOHHBIX 3aHATHI

1

Tema 1.1. Buapl nporpaMMHBIX U ammapaTHBIX MIATGOPM ISl MTPUKIIAJHOTO
IPOrpaMMHOro obecniedenns. OCHOBHBIC PAa3IHIUs MEXIY aPXUTEKTYPaMU
IIPOrpaMMHBIX U allapaTHbIX m1athopm. Knaccudukanus onepanuoHHbIx
cucteM. OCHOBHBIE Pa3iIM4Hs apXUTEKTYp Iponeccopos. Muoroobpasue
ornepanroHHbIX cucteM cemeiicta UNIX.

Tema 1.2. TeXHOJOIMH NPOrPAMMHPOBAHUS, TPUMEHSIEMBIE B
KpoccmiaThopMeHHOM pazpaboTke. Buapl kpoccruiaTopMeHHOCTH. Y POBHI
a0CTpaKUUK HaJl OCOOCHHOCTSIMH ONCPALIOHHOI CUCTEMBI U allIapaTHOTO
obecneuenus. KpoccmaThopMeHHOCTb Ha ypOBHE HCXOJHOTO KOJA.
KpoccruiarpopMeHHOCTh Ha YPOBHE MCIIOJIHIEMbBIX MOJIYJICH.

W3 Hux Ne
Tewmbl Dopmsl .
Ne TpynoeMKoCTb, | IPaKTUYECKOH | pasaena
MPaKTUYECKUX MPaKTHYECKUX
Ne /it . . (aac) MOATOTOBKH, | IUCIUIT
3aHATHI 3aHITHH
(gac) JINHBI
Y4eOHBIM IUTAHOM HE MTPEAYCMOTPEHO
Bcero

4.4. JlaboparopHble 3aHATUSL
TeMbl 1a00paTOPHBIX 3aHATHI M UX TPYIOEMKOCTh PUBEICHBI B Ta0IHILIE 6.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJIOEMKOCTh

Tema 2.1. daitsoBast cuctema B OlepallMOHHBIX cucTeMax cemeiictBa UNIX.
Tunsl paitnoB. ATpuOyTh (aiiIoB 1 cucteMa pasrpaHudeHus JocTyna. ['uokue u
JKECTKUE CCBUIKH. MeXaHU3M MojicueTa CChUIOK. OCHOBHBIE KOMAHIBI JULS
MaHUIYJISIUH ¢ (ailyioBON CUCTEMOIA.

Tema 2.2. Co3aHue MpoLEecCOB M MAaHUMYJIAHMU ¢ HUMH. CIIOcoOBI 3ammycka
KOMaHIHBIX crieHapreB. CoeIMHEeHNE IPOCTHIX KOMAaH/ B KOHBeifep.

Tema 2.3. B3auMozelicTBie NPUKIIaIHOM IPOrpaMMBbl € OIEPAL[MOHHON CUCTEMOM.
CrpoeHnue npocthiX U cinoxHbIX komanx BASH. IlepeueHb NOTOKOB BBO/IA-BbIBOJIA

N3 Hux
Ne HaumenoBanue naboparopusix | TpynoeMkocTsb | mpaktudeckoii | Ne pasaena
n/m pabot , (1ac) MMOJATOTOBKH, | IUCIHUILIHHBI
(gac)
Cemectp 5
1 BBonHoe 3ansTHE 2 0 1
2 Pa3paboTka KOMaHIHOTO CIIEHapus 4 3 2
o6osoukn BASH
3 O06paboTKa JaHHBIX KOMaHIaMH 4 3 2
o6oouk BASH




Mludp

Bubnnorpaduueckas
ccsuika / URL agpec

KonuuectBo
IK3EMILISIPOB
B OHONMHOTEKE

(kpome
EKTPOHHBIX
PK3EMILISIPOB)

004
A 94

O0paboTka JaHHBIX CPEACTBAMHU
KOMAaHJHOM o6onouku Bash wu
s3pika  Python @ yueGHO-
Meroauyeckoe nocobue / A. C.
Adanacenko ; C.-Tlerep6. roc.
YH-T 2a9POKOCM.
npudopoctpoenust. - CII6. : U3na-
Bo 'VAII, 2019. - 55 c.

20

4 PaspaboTka npuiioxxeHust st 4 3
00pabOTKH TEKCTOBBIX JAHHBIX

5 PazpaboTka KOHCOJIBHBIX YTUIIUT Ha 4 3
si3bIke python

6 Pa3paboTka npuiioxeHus ¢ 4 3
rpadUuecKiM MOJIb30BATEILCKUM
uHTepdeiicom

7 TectnupoBanue U co31aHue 4 4
JIUCTPUOYTHBA TIPUIIOKEHHUS Ha S3bIKE
python

8 PaspaboTka nporpamMmMsl ¢ 4 4
ACHHXPOHHBIMU 10133 1a4aMH

9 Pazpaborka kpoccnnaTdopMeHHOH 4 4
JMHAMHAYECKON OMOIMOTEKH C
IporpaMMHbIM HHTepdericom Ha python

Bcero: 34 27

4.5. KypcoBoe mpoeKTupoBaHie/ BHIIIOIHEHNE KYPCOBOW paboThI

YueOHBIM IIAHOM HE IPESYCMOTPEHO

4.6. CamocrosiTenibHast paboTa 00y4aroIxcs

Bunwr camocTosiTenbHOM pa6OTI)I " €€ TPYAOCMKOCTbD ITPUBC/ICHBI B TaGHI/IHC 7.

Tabnuua 7 — Buzsl caMmocTosITENbHOH paboThl M e TPYA0EMKOCTh

Bup camocrosiTensHOM paboTh B(i{e;f’ CeM::ch >
1 2 3

H3ydeHne TeopeTHIecKoro MaTepuaia 27 27
nucuumiussel (TO)
Kypcosoe npoektupoBanue (KI1, KP)
PacuetHo-rpaduueckue 3amauus (PI'3)
BeinonHenue pedepara (P)
OdopmiieHre 0TYETOB 110 J1ab0PaTOPHBIM 10 10
padotam (JIP)
IMToaroroBka K TeKyIieMy KOHTPOJIIO 10 10
ycneBaemoctH (TKY)
JHomaunnee 3ananue (13)
KonrposnbHbie paboTst 3a0unnkos (KP3)
ITonroroBka K MpoMeXXyTOUHOMN 10 10
arrectanyu (ITA)
Bcero: 57 57

5. TepedeHn y1eOHO-METOIUIECKOTO O0CCTICUCHHS
JUTSL CAMOCTOSITEIEHOU PaOOTHI 00YUYAIOIIUXCS 110 TUCIUTUTHHE (MOIYIIIO)

y‘ICGHO—MCTOIII/I‘IeCKI/IC marepualbl s CaMOCTOSITEIbHOM paGOTLI 06yqa}01111/1xc;1

yKazaHbl B IL.IL 7-11.

6. IlepeyeHb MeYATHBIX U YJIEKTPOHHBIX YUeOHBIX H3AAHMIA

[epeueHpb meyaTHBIX U AIEKTPOHHBIX YUeOHBIX H3IaHUH MTPHUBE/ICH B Ta0muLe 8.

Tabnuna 8— IlepedcHb IeUaTHBIX U JMEKTPOHHBIX YUCOHBIX U3aHHIT

004.4
K 84

MeTobI IPOrpaMMHUPOBAHUS U
MPUKITaAHbIC anropuT™MBI [ TekcT]
: yue6HOe mocobue B3 4. Y. 1/
E. A. Kpyk, A. A. OBUMHHUKOB ;
C.-Iletep0. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CII6. : U3a-
Bo I'VAIL 2014. - 178 c.

44

Cammepduna, M. Python Ha
MpaKTUKe. [DIEeKTPOHHbIH
pecypc] — DneKTpoH. gaH. — M.
: AMK TIlpecc, 2014. — 338 c. —
Pexum nocryna:
http://e.lanbook.com/book/66480

004
J185

TeXHOJIOruH MapalieIbHOTO
nporpammupoBanus [Teker] :
yuebHoe nocodue / C. A. JIynus,
M. A. IlochimkuH. - M. :
DOOPYM: UHDPA-M, 2015. -
208 c.

20

004.9 O-74

MH(popMannOHHO-CETEBBIC
rexHosoruu: MoHorpadust/ JI. A.
Ocuros, C. A. Skosnes; C.-
[MeTepb. roc. yH-T a9pOKOCM.
mpu6opoctpoenus. - CI16.: TOY
BIIO "CII6I'Y AIT", 2008. - 296¢.

43

004.4
K 60

Ubuntu 10. bubnus
nonb3oBaress [Teker] / 1. H.
Komucuunuenko. - M. u zip. :
Juanektuka, 2010. - 592 c.

https://publications.hse.ru/books/420071117

udpoBbie TeXHOIOrHH B
poccuiickoii axoHomuke / K.O.
Bumnesckuii, JI. M. I'ox6epr,
B. B. JlemMeHTbeB U Ap.; IOx
pen. JIL.M. T'oxGepra. — M.:
HWY BUID, 2021. - 116 c.

D
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https://issek.hse.ru/news/551331807.html Ludposas sxonomuka: 2022 :
KpaTKUi CTaTHCTHYECKUI
c6opuuk / I U.
AonpaxmanoBa, C. A.
Bacwiskosckmit, K. O.
Bumnesckwii u 1p. — M.: HUY
B

11

€]

7. TlepeyeHb 3J1eKTPOHHBIX 00PA30BaTeIbHBIX PeCYPCOB
HH(OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu «UHTepHeT»

[epeuens EKTPOHHBIX 00pa3zoBaTeNIbHBIX pecypcoB UH(OPMALUOHHO-
TENEKOMMYHUKALMOHHOI ceTH «VHTepHeT», HEOOXOMUMBIX JUIi OCBOCHMS JIUCLMIUIMHBI
TpuBezieH B Tabmme 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTENBHBIX PECYpcOB MH(OpMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOH ceTtu «MHTepHeT»

URL agpec HanmenoBanue
https://docs.cntd.ru/document/1200157208 | TOCT 7.32-2017
http://www.proklondike.com/books/linux/gran | C. T['panseman - Linux. KapmaoHbrIii

neman_Linux_commands 2010.html crpaBouHUK. HeoOXOoouMbI  KOA U
komanjel. 2010
http://wiki.python.su/ Wiki [Toprana Python-nporpammucTon

8. Ilepeyennb HHpOPMALMOHHBIX TEXHOJIOT Uil

8.1. IlepeyeHs MPOrpaMMHOro odecrnedeHus, HCIOJIb3YeMOro IIPH OCYIIECTBJIEHHH
00pa30BaTeJbHOI0 Mpolecca Mo AHCHHILIMHE.
[lepeuens ucnonp3yeMoro NporpaMMHOTo odecrieueHus npescrasiieH B Tabnue 10.
Tabauna 10— ITepeueHb mporpaMMHOro 0OecreueHus

Ne i/ HaumenoBanue
1 BASH 4.1
2 Python 3.7
3 Oracle VM VirtualBox
4 JetBrains PyCharm IDE Community Edition

8.2. IlepeyeHb  MHGOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  HCHOJb3YeMbIX  HpPH
OCYLIeCTBJIEHHH 00Pa30BaTeILHOIO NMPOLECcca M0 AUCHHIINHE
[MepedeHpb UCTIOIBb3yEeMbIX HH)OPMALMOHHO-CIIPABOYHBIX CUCTEM ITPE/ICTABIICH B TaOIHULIE
11.

Tabmuna 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CHCTEM

Ne HanmenoBanue Cchlka Ha pecypc
/1
1 Hayunas snexkrponnas 6ubiaunoreka | https://www.elibrary.ru/defaultx.asp
2 [opran Oenepanbhbix | http://www.fgosvo.ru

rocyJapCTBEHHBIX 00pa3oBaTENIbHBIX
CTaHJIAPTOB BBICIIEr0 00pa30BaHuUs

3 Enunas  xomnekumst  mméposix | http://school-collection.edu.ru
00pa3oBaTeIbHBIX PECYPCOB

4 ®denepanbHblii ueHtp | http:/fcior.edu.ru
nH(OPMAIMOHHO-00Pa30BaATEIBHBIX
pecypcoB

5 Bbubnuorexa I'VAIL https://lib.guap.ru/jirbis2/
Poccuiickas HauuoHaneHas | http//www.rsl.ru
OoubamnoTeka

7 Hayunas snexrponnas 6ubnuoreka | https://cyberleninka.ru/

8 lNocynapcTBennas my6iigHas | http:/www.gpntb.ru
Hay4HO-TCXHHUYECKass  Oubmmoreka
Poccun

9 LenrpanbHas oubanoreka | www.edulib.ru
o0pa3oBaTenbHBIX pecypcoB
MunoOpHayku PO

10 DnekTpoHHO-0ubnroTeuHas cuctema | https:/www.urait.ru/
(BBC) «IOpaiity

11 DJeKkTpoHHO-01OIoTeyHas cuctema | https:/www.book.ru/
«Book.ruy»

12 DJekTpoHHO-0nOMMoTeyHas cucteMa | https:/new.znanium.com/
«Znaniumy»

13 DrekTpoHHO-0nboTeyHas cuctema | https:/e.lanbook.com/
n3aaTenscTBa «JIaHpy

14 DiekTpoHHO-0nboTeyHas cuctema | http://www.iprbookshop.ru
«IPRbooks»

15 DNeKTpOHHAs Oaza naHHbBIX | https://www.mendeley.com
«Mendeley»

16 Omnunaitn-Om0Omoreka  cooOmectsa | https://ieeexplore.ieee.org/Xplore/home.jsp
IEEE

17 Web of Science Core Collection — | http://webofscience.com
HoJMTEMaTH4ecKas  pedepaTuBHO-
oubnnorpaduueckas u
HAYKOMETpHYECcKast

(bubnnomerpuueckas) 6a3a JaHHbBIX

18 DnexrpoHHas 06a3a gaHHbIX «Scopusy | http://www.scopus.com

9. MarepuajbHoO-TeXHUYeCKasi 6a3a

CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOMUMOH ISl  OCYIECTBICHHS
00pa3oBaTebHOTO Ipolecca 0 AUCIUILINHE, IPEACTaBIICH B Tadmuel2.
Tabnuua 12 — CoctaB MaTepuabHO-TEXHUYECKOW 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH MaTepHaIbHO- Howmep aynutopun
/o TEXHUYECKOi1 0a3bl (pr HEOOXOAMMOCTH)

1 JlexnonHas ayuTopus

KoMmmbroTepHblil Ki1acc

10.0II€H0‘IHbIe Cpeacrsa 1Jisl IPOBEACHUSA HpOMe)KyTO‘lHOfI arrecranuu

10.1. CocTaB OLEHOYHBIX CPEACTB 115l IPOBeJeHHsI IPOMEKYTOYHOM aTTecTaluu
CocTaB  OLIEHOYHBIX CPEACTB Ul NPOBEJECHHMS IPOMEXYTOYHOM  aTTECTALMU
00y4JaroIIuXcs 0 JUCUHUIUIMHE NpUBEIeH B Tadmuie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPECTB AJIs IPOBEACHHS IPOMEKYTOUHON aTTeCTAL[HN



Bun npomexyTouHoH aTTecTalMu [TepeueHb OLIEHOUHBIX CPEACTB

DK3aMeH

CrmrcoK BOIPOCOB K 9K3aMEHY.

10.2. B kadecTBe KpUTEpHEB OLICHKU YPOBHS ChOpMHUPOBAHHOCTH (OCBOCHHS) KOMIIETECHIINIT
00y4arOIUMHKCS TIPUMEHsICTCsT 5-0a/uibHas IIKana OLEHKH C(HOPMHUPOBAHHOCTH KOMIICTEHIIMH,
KOTOpasi npuBesneHa B Tabmuie 14. B Teuenne cemecTpa MoxeT nucnoiss3oBatbes 100-0ampHas
[IKaJa MOJYJIbHO-PEUTUHIOBOW CHUCTEMBbl YHHMBEPCHTETa, MpaBHja HMCHOJIb30BAHUS KOTOPOIA,
YCTaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIIbHBIM HOpMaTHBHBIM akToM ['YAIL

Tabnuna 14 —Kputepuu orieHKH ypoBHs ¢()OPpMUPOBAHHOCTH KOMIICTCHIIUH

OueHKa KOMICTCHIIH Xapakrepucrrika chOpPMUPOBAHHBIX KOMIICTCHIIHIH
5-OauTpHas IIKana pAKTEp P
— oOyyaronuiicss rIy0OKO W BCECTOPOHHE YCBOWJI IPOrPaMMHbIH
MaTtepua;
— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO U TPAMOTHO €ro M3J1araeT;
COTIIHOY — OMHUpasCh HA 3HAHHS OCHOBHOH U JOMOJHHUTEIBHON JTUTEPATypBhI,
GaITCHOY TECHO TPHBS3BIBAET  YCBOGHHBIE HAy4YHbIE  TIOJOXKEHUS €
MPaKTUYECKON JIeATEILHOCTHIO HATIPABIICHNUS;
— yMeJ10 000CHOBBIBACT M apTYMEHTHPYET BbIABUI'AEMbIC UM UJICH;
— JIeNaeT BBIBOBI M 0000IIEHH S ;
— cBOOOJTHO BJIAJICET CUCTEMOH CHENNAIM3UPOBAHHBIX IOHITHI.
— o0ydJaromuiicss TBEpIO YCBOWJI INPOrPaMMHBIA  Marepual,
IPaMOTHO U IO CYLIECTBY H3JIAaraeT €ro, ONHMpPAasCh Ha 3HAHHS
OCHOBHOM JINTEPATYypPHI;
— HE JIOITyCKaeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOpOLLIO» .
— YBSI3bIBACT YCBOGHHBIE 3HAHUS C NMPAKTUYECKOH NEATEIbHOCTBIO
«3aYTCHO»
HAIPaBJICHUS;
— apryMEHTHPYET HayYHbIE ITOJI0KESHUS;
— JIeNaeT BBIBOBI M 0000IIEHH S ;
— BJIaJICCT CUCTEMOM CHELHAIM3UPOBAHHBIX MIOHSTHI.
— OoOy4aroluiicss yCBOWJI  TOJBKO OCHOBHOH  MPOrpaMMHBIi
MarepHal, Mo CYIIECTBY H3JIaraet ero, Onupasch Ha 3HAHUS TOJIBKO
OCHOBHOM JIUTEPATYPHI;
— JIONyCKaeT HECYIIECTBEHHbIE OIIMOKHU M HETOUHOCTH;
«yIOBJICTBOPUTEIIHHOY N
— UCTIBITHIBACT 3aTPYAHCHUs B IPAKTHYECKOM MPUMECHEHUH 3HAHUI
«3AYTCHO»
HAIpaBJICHUS;
— c1a00 apryMEHTUPYET Hay4YHBIC OJIOKEHUS;
— 3aTpyAHseTcs B GOPMYTHPOBAHUU BBIBOJOB U 0000IICHHI;
— YaCTHYHO BJIAJICET CUCTEMOH CIELMAIM3UPOBAHHBIX MOHSTHH.
— 00yvarouuiicsi He YCBOMJI 3HAYMTENILHOW YacTH MPOrPaMMHOrO
Marepuana;
— JIOIyCKaeT CYLIECTBEHHbIE OWMOKA ¥  HETOYHOCTH  IpU
«HEYJIOBJICTBOPUTEIILHO»
paccMOTPEeHUH NPoOJIeM B KOHKPETHOM HaIpaBJIeHUH;
«HE 32YTCHO» N
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYCCKOM MPUMCHEHUH 3HAHHI;
— HE MOXKET apryMEHTHUPOBATh HAYYHBIC MTOJOKECHHS;
— He (OPMYIUPYET BHIBOAOB U 0000IICHHH.
10.3. TunoBble KOHTPOJILHbIE 3aIaHUA HJIM HHbIEe MATEPHAJbI.

Bompocs! (3anaun) ai1s 3k3aMeHa IpecTaBleHsl B Tabmuue 15.
Tabnuua 15 — Borpocs! (3a1auun) Aist 9K3aMeHa

Ne i/

Kon

ITepeyenn BonpocoB (3a1a4) i SK3aMeHa
P P ( 5 )J:( HHAWKATOpa

1 | Onpenenenue KpOCCIUIaTOPMEHHOCTH. IIpumepsr | I1K-3.3.1
kpocciuiarpopmernoro I10 IK-3.3.2

2 | IIporpamMHasi ¥ anmapaTHas KpoccIulaT()OPMEHHOCTb. MK-3.3.1
IK-3.3.2

3 | KpoccmnatopMeHHOCTh HA YPOBHE HCXOHOTO KOJA. [IK-3.3.1
IK-3.3.2

4 | KpoccrmarhopMeHHOCTs Ha ypoBHe ucmonHseMbix Mopayineit. | [TK-3.3.1
BupryansHble MalIMHEL IK-3.3.2

5 | Tunst daiinoB B UNIX, mepeueHsr u Ha3HadeHHe HX aTpuOyToB, | [1K-3.3.1
KOMaH/Ibl JJIs1 yIipaBJieHus aTpuOyTaMu aiiion I1K-3.3.2

6 | KoHBeiiepHoe BBIIONHEHHE KOMaHT B 00oouke sh/bash. MK-3.3.1
7 | IlpueMbl nepeHamnpapieHHsl CTaHIAPTHBIX IOTOKOB BBOJA-BbIBoAa | [1K-3.3.1
JUISL IPUIIOKECHU. TIK-3.3.2

8 | Ilpuemsl pasgeneHuss craHgapTHoro mnortoka BeBoga | [IK-3.3.1
CTaHAaPTHOr'O MTOTOKA OIINOOK. T1IK-3.3.2

9 | ACHHXpOHHBII 3amycK MPHWIOKEHUH ¢ momolneto ciyx6 cron u | [1K-3.3.1
screen (tmux). I1K-3.3.2

10 | O6nacTb BUIMMOCTH NIEPEMEHHBIX B CIICHApHsX bash. MK-3.3.1
IK-3.3.2

11 | BpeMeHHbBIE U IOCTOSHHBIE 3HAYEHUS IEPEMEHHBIX OKPY>KEHHS. MK-3.3.1
IK-3.3.2

12 | Bugst aprymentoB ¢yHkuumu Ha si3bike Python: ¢opmansnsie, | T1K-3.3.1
TTO3MIMOHHBIE M CIIOBAPHBIC APTyMEHTHI. IK-3.3.2

13 | ITonsaTHE UTEpATOPA U UTEPHPYEMOTO OOBEKTA. MK-3.3.1
IK-3.3.2

14 | CrannmaprHeie KoHTeliHepbI B Python: koprexu, criucku u cioBapu. | [1K-3.3.1
IK-3.3.2

15 | Ucnons3oBanne ¢Qynkuuu B kauectBe aprymenra. Cunrakcuc | I1K-3.3.1
nsiMO1a-BbIpasKeHHUH. TIK-3.3.2

16 | O6paboTka ucko4eHHH B s3bike Python. IK-3.3.1
IK-3.3.2

17 | BeicTpoe co3nanue U mpeobOpazoBaHHe KOHTeHHepoB ¢ momoinkio | [1K-3.3.1
«TEHEPATOPHBIX» BBIPAKECHUH. IK-3.3.2
IK-3.B.1

IK-3.B.2

IK-3.B.3

IK-3.B.4

18 | IIpobaemsl  co3manusi  KpoccmiatdopmenHoro rpaduyeckoro | [1K-3.3.1
0J1b30BATENILCKOr0 HHTEpPeiica. IK-3.3.2

19 | IlepeueHp 1 Ha3HaYCHUE OCHOBHBIX MoayJel oubnnorexn Qt. [1K-3.3.1
IK-3.3.2

20 | Ha3nauenne docker-xonreifHepoB u  3amyck mnpuxianseix | [TK-3.3.1
MIPUIIOKEHUH B HUX. [1K-3.3.2

21 | ba3oBeie JJIEMEHTHI M0JIB30BaTEILCKOrO nHTepdeiica, | [IK-3.3.1
npenocraBisieMsle Qt. [1K-3.3.2

22 | MexaHHU3M CHUTHAJIOB U CJIOTOB JAJsl opraHusanuu B3aumozeictaus | [1K-3.3.1
00BeKTOB B Qt. I1K-3.3.2

23 | NnTepHanMoHaNM3aIMs IPUIOKEHHH ¢ moMmoribo U 0e3 nomoru | [1K-3.3.1
Qt IK-3.3.2

24 | IloproroBka qUCTPHOYTHBOB KpoccIuaTGopMeHHbIX npmioxkenuid. | [1K-3.3.1
IK-3.3.2




25 | Texnonoruu HETPEepbIBHON HHTErpaliu nporpammuoro | [1K-3.3.1

obecreueHusl. IK-3.3.2

26 | Ilpakruka Oe3zomacHoi paboTel ¢ TekcroM B oxHoOadtHoi M | I1IK-3.3.1

MHOro0aiTHOI KOIUPOBKE TIK-3.3.2

IK-3.B.1

IK-3.B.2

IK-3.B.3

I1K-3.B.4

27 | Yuer pasnuuuii (ailIoBBIX CHCTEM pa3IMYHBIX omepanuonHbX | I[TK-3.3.1

CHCTEM B KOJI¢ IPUIIOKEHHUS Ha s13bike Python IK-3.3.2

28 | [loTeHuunanbHble  TPYOHOCTH,  CBA3aHHble ¢ mepeHocoM | I1K-3.3.1

POrpaMMHOI0 00eCIIeUeH sl Ha IPOLECCOpPbI Apyroi apxutektypsl. | [1K-3.3.2

IK-5.3.2

IK-5.3.3

I1K-6.3.3

29 | ABTomaTH3HpOBaHHOE co3aanue fokyMenTauu Ha [10 ¢ nomomisio | TTK-3.3.1

Moy sphinx IK-3.3.2

IK-5.Y.1

30 | Bugst recruposanus I10 TIK-4.3.1

I1K-4.3.2

31 | ObocnoBanue narrepHa «Paspaborka uepe3 TectupoBanue» (test | [1K-4.3.1

driven development) I1K-4.3.2

32 | Co3nanue MOAYJIBHBIX TECTOB B IIpOrpaMmax Ha si3bike Python [IK-3.3.1

IK-3.3.2

IK-4.yY.1

IK-4.Y.2

33 | [Ipumep opraHu3zaluy aBTOMAaTH3MpoBaHHOro TectupoBanus c | [1K-3.3.1

TTIOMOIIBIO MOAYJIS pytest IK-3.3.2

I1K-4.B.1

[1K-4.B.2

I1K-4.B.3

34 | Ilpumep CO3JIaHHs CKpHIITa JUIs aBromaruueckoro | I1K-5.B.1
JIOKYMEHTHPOBAHUsI IPOrpaMMHOT0 MOJYJIs Ha si3blke python

35 | Hanucatre ¢yHKuio, crnocoOHywo ycmemHo mpoiti 3axanssle | [1K-4.3.1

MOJyJIbHbBIE TECTHI T1K-4.3.2

IK-4.yY.1

[K-4.Y.2

I1K-4.B.1

I1K-4.B.2

I1K-4.B.3

36 | B mpuBeneHHoit KomaHae 3amycka MonyiabHoro tectupoBanus | [1K-4.3.1

HaWTH U UCIPABUTh OIIHOKY IK-4.3.2

IK-4.yY.1

[K-4.Y .2

I1K-4.B.1

I1K-4.B.2

I1K-4.B.3

37 | Tlo npuBeieHHOMY KOy porpaMMsl Ha si3bike python onpenenuts | [1K-3.B.1

pE3yNBTAT BBI30BA IPOrPAMMBI IK-3.B.2

IK-3.B.3

I1K-3.B.4

38 | Banucare komaHAy B oOosouke bash mis 3amycka ckpunrta Ha | [1K-3.3.1
IPOM3BOIBHOM s3bIKE, (aifn koroporo moctynmeH tombko mis | [1K-3.3.2
YTEHUS IK-3.B.1
IK-3.B.2
IK-3.B.3
IK-3.B.4

39 | 3MeHUTh NMpUBENEHHBIM KOA Mporpammsl ¢ nenbio noctwmxkenus | [1K-3.B.1
kpoccriarpopmennoctd (npasuwisHoi pabotet B OC Linux u | [1K-3.B.2
Windows) [1K-3.B.3
I1K-3.B.4

40 | Haiitu omnOKy B MpHBEICHHOM clieHapuu [uisi aBromatudeckoro | [TK-3.V.1
JIOKYMEHTHPOBAHUS KOJa [K-3.¥.2
[K-3.Y.3
YK-1.B.1
YK-1.3.2
VK-1.3.3
VK-1.V.1
YK-1.¥.2
VK-1.V.3

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Tabauna 16 — Borpocs! (3azaun) st 3auera / qudd. 3auera

Ne i/ IMepeuens BompocoB (3a1a4) 1 3a4eta / qudd. 3adera
V4eOHBIM IIIAHOM HE IIPEyCMOTPEHO

Ilepeuenp TeM sl KypcOBOTO MPOEKTHPOBAHMS/BBIMOIHEHHUS KypCOBOH paboThI
npeAcTaBieHbl B Tabmuie 17.
Tabmuma 17 — Ilepedens TemM A KypcOBOTO HMPOEKTHPOBAHMS/BBIIIOJIHEHHS KYpCOBOH
a00ThI

ITpumepHBIi MepeYeHb TEM JUIst KypCOBOI0O
[IPOCKTUPOBAHHSI/BBIIOJIHEHHSI KyPCOBOIl pabOThI
VY4eOHbIM IIIAaHOM HE NPEAYCMOTPEHO

Ne /it

Bompocsl st TpoBeieHHsT MPOMEXKYTOYHOH aTTecTallid B BHAE TECTHPOBAHHS
TIpeJiCTaBJICHBI B Tabmune 18.

Tabauna 18 — IIpumepHsIii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne i/ . Kon
[IpuMepHSIii epedeHb BOIPOCOB AJIsS TECTOB
HHIUKATOpa

YueOHbIM MIAHOM HE MPEeyCMOTPEHO

[lepedeHb TeM KOHTPOJBHBIX PA0OT MO AUCUUIUIMHE OOyYarOUIMXCs 3a04HOI (HOpMBI
00yueHus, IpeICTaBlIeHbl B Tabauue 19.
Tabnuua 19 — [lepeueHb KOHTPOIBHBIX padOT
Ne /i [lepedeHb KOHTPOJBHBIX PadOT
YueOHBIM MIaHOM HE MPETYCMOTPEHO

10.4. Metoauueckue  MaTepuainbl,  ONpeNe/SIOUIMEe  MPOLEAYpbl  OLEHHBAHUS
HMHIUKATOPOB, XapaKTepH3yIOIIUX dTanbl (HOPMHPOBAHHMS KOMIETCHIHMI, colepKarcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHPYIOIIMX THOPSIOK M IHPOLEAypy
MPOBEICHHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOW aTTECTALMH 00YYaIOLIUXCS
T'YAIL



11.Meroanyeckue yKkazaHus Ui 00y4aloUIUXCs MO0 OCBOECHHIO
JHCHUILTHHBI

11.1. MeTtoanyeckue yKa3aHusi sl 00y4aloIIMXCS MO OCBOEHHIO JEKIHOHHOIO
MaTepHaJja.

OCHOBHOE Ha3HAuUCHHE JIEKIMOHHOTO MaTepHaia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
TIyOOKOE 1 SICHOE M3JI0XKEeHHUe yueOHoro Marepuaina. HazHaueHne coBpeMEeHHOM JICKIIMU B paMKax
JTUCLUUIUIMHBL HE B TOM, YTOOBI IMOJNY4YHTh BCIO HH(OpMALUIO MO TeMe, a B OCBOCHHHU
(yHIaMEHTANBHBIX [POOJEM JMCUUIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHX
JOCTHIKCHUI Hay4HOW MbICIU. B yueOHOM mporiecce JeKIus BBIIOIHIET METOMOIOIMYECKYHO,
OpraHM3alOHHYI0 U MHGOPMAIMOHHYIO (YHKUMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ IpOOJIeMBI, JaeT LENbHOE IPEACTAaBICHHE O IWUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTHMMH JUCIUIUIMHAMH.

Ilnanupyembie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIIUMUCS JCKIIMOHHOIO MaTEpHAIa;

— MOJy4eHHE COBPEMEHHBIX, [[EJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OIpeAesIeTCs LeIEBOM YCTAHOBKOM K KaXK10l KOHKPETHOU TEME;

— MOJy4YCHHE OIMbITa TBOPUECKON PabOThl COBMECTHO C MPENOaBaTeieM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KadyecTB, JIOOBH K TMpeaMeTy |
CaMOCTOSITEIIFHOTO TBOPYECKOTO MBIIIUICHHUSI.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITENIbHOM PaboThI;

— MOJy4YeHHE 3HAaHHI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU M TEXHUKH U O IIPOTHO3E
WX Pa3BUTHA Ha OMKaWIINe TOMIbI;

— HAYYHTBCS METOJAMYECKH 00padaThiBaTh Marepuai (BBIACIATH TVIABHBIC MBICIH U
TI0JIOKEHHSL, IPUXOANTH K KOHKPETHBIM BBIBOJIAM, TIOBTOPSTH MX B PA3IMYHBIX (DOPMYIHPOBKAX);

—  MOJy4YeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOANMBIX TEPMUHOB U MOHSATHH.

JlekoHHBIE  MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpAlMel ClnaigoB U
WCIOJIb30BAHMEM pPAa3JaTOYHOTO MaTepHana IpH ITIPOBEACHHM KOPOTKHX AUCKycCHil 00
0COOCHHOCTSIX MPUMEHEHHS OT/AEIBHBIX TEMATHK 10 JUCLIUIUINHE.

CTpyKTypa mpeaocTaBacHuUs JEKIHOHHOTO MaTepHaa:

— U3JI0)KEHHE TEOPETHYECKUX BOIPOCOB, CBSI3aHHBIX C PACCMAaTPUBAEMOM TEMOIi;
— 000011eH1Ee H3I0KEHHOTO MaTepHaa;
— OTBETHI Ha BO3HUKAIOIINE BONIPOCHI MO TEME JIEKIIHH.

Teopetnueckue BOPOCHl NPUBEACHHI B pa3aenax 4.1 u 4.2.

11.2. MeToauyeckue  ykazaHusi s 00y4alMXCSl 10  BbINOJHEHHIO

J1a00paTOpPHBIX padoT

B xoze BbInoIHEHNS 1a00PaTOPHBIX PAOOT 00YUAIOIIUIACS NOKEH YITyOHTh U 3aKPENUTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOAMKON U TEXHHUKOW dKCIIEpUMEHTa
B COOTBETCTBHH C KBaIM(UKAIMOHHOH XapaKTepHCTUKOW oOydaromerocs. BslmonHeHue
71a60paTOPHBIX PabOT COCTOUT U3 IKCHEPHUMEHTAIBHO-IIPAKTHYECKOH, pacueTHO-aHAIMTHYECKOI
JacTel U KOHTPOJIBHBIX MEPOIIPHUATHUI.

Bemonnenue 1abopaTopHbIX paboOT 0O0ydaromuMcs SIBISETCS HEOTHEMIIEMOH YacTbIO
U3YYCHUSI JUCLMIUIMHBI, ONpENeIsieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpEICTBaMm,
00€eCreunBAIOIIM PELICHNE CIISYIONX OCHOBHBIX 3aa4 00y4alomerocs:

— TNpHOOpETEeHHE HAaBBIKOB MCCJIENOBaHUs MPOLECCOB, SBICHUH M OOBEKTOB, U3YYaeMBIX B
paMKax JaHHOW AWUCIMILINHEI,

— 3aKperuIeHue, pa3BUTHE U ACTAIN3ALMUS TEOPETUUYECKUX 3HAHUI, MTOTYUSHHbIX HA JICKLHUSX;

— IOJIyueHHE HOBOH MH(pOPMALUHU 110 U3y4aeMOH AUCLHILIUHE;

— TnpHOOpETEeHHE HaBBIKOB CaMOCTOSITENILHOW pabOThl € J1AOOpaTOPHBIM O0OPYHOBAHHEM U
npudopamu.

3ananue U TpeOOBaHUs K IPOBEICHUIO J1a00PaTOPHBIX padoT
BapuaHt 3amaHus 1o Kaxaod JjabopatopHOil pabore oOydaroliMiics Iony4aer B

COOTBETCTBMU C HOMEPOM IO KypHaily rpynnsl. Ilepen mpoenenueM 1abopaTopHOi paboThl
obydJaromeMycs CleyeT BHMMATEJIbHO O3HAKOMHTBCS C METOJMYECKHMM YKa3aHUAMH IO ee
BBIIIOJIHEHHIO. B COOTBETCTBHU C 3aaHMEM 00Y4aromuUiics JOMKEH MOATOTOBUTh HEOOXOAUMBbIE
JaHHblE, IOIYyYUTb OT IPENojaBaTeNs MIOIYCK K BBINOJHEHHIO JA0OpaTOpHOH paboThl,
BBINOJIHUTh YKAa3aHHYIO IIOCIIEOBATENIbHOCTh NEHCTBHH, MOIy4HTh TpeOyeMmble pe3ylbTaThl,
0(hOpMUTH U 3aIIUTUTH OTYET IO J1aGOpaTOPHOIL paboTe.

Crpykrypa 1 hopma otyera o 1a00paTOpHOi padoTe

TUTynBHBIN JIUCT

Lenb paboTsr

3ananue k nabopaTopHOil paboTte

TeopeTndeckue MOJIOKEHUS, MCHOIB3YEMbIE IPU BBIOJHEHNH JIabOpaTOpHOH

B W —

paboTsI

OnucaHue npoLecca BHIMOJIHEHHS 1ab0paTOPHON paboTh
WnnroctpaTuBHBIN MaTepuan (Tabiauipl, rpaguKu, CXEMbI)
[Mony4eHHbIe pe3yabTaThl

BeiBoze! 1o 1aboparopHoii pabote

[oL<BEN Be V)]

TpeboBanus K 0oOpMIEHHIO 0TYETa O 1a00PATOPHOI paboTe

IIpu odopmienun oruera o nabopaTopHoit pabote cinenyer noab3osarbest TOCT 7.32-
2017 uzpganus 2017 ronaa.

INpaBmna odpopmiaeHns TeKcToBBIX HoKyMeHToB 1o ['OCT 7.32-2017, a Takxke THTYIbHbIE
JHCTHI TaOOpaTOPHBIX paboT mpexcTasieHsl Ha caiite I'YAIT (https://guap.ru/standart/doc).

11.3. Mertoanyeckne yKazaHusl Ui O0y4alomUxcsi 1O  MPOXOKIEHHIO
€aMOCTOSITEIbHOI PadoThbI

B Xo0/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThI, 00yJYarOUIMICS BBIMIONHIET PaboOTy IO
3aJJaHNI0 ¥ TP METOAMYECKOM PYKOBOJICTBE IIperiojiaBarelisi, HO 0e3 ero HEemOCPEACTBEHHOTO
y4acTHsl.

B mpomnecce BBINOTHEHUsI CaMOCTOSTENBHON paboThl, y oOydaromierocsi GpopMupyercs
nesiecoodpa3Hoe IIaHNPOBAHUE PaboUero BpeMEHH, KOTOPOE T03BOJISIET UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOGHHM M CHCTEMaTH3allMM NPUOOpETaeMbIX 3HaHMI, oOecreuynBaeT BBICOKHUI
YPOBEHb YCHEBaCMOCTH B MEPHOJ OOyYeHHMS, [OMOraeT IOJYyYHTh HABBIKHA IIOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeronuuecKUMH  MaTepUalaMM,  HANPaBISIONMMH  CaMOCTOSTENbHYI0  padory
00yJaromuXcsl SBISIOTCS:

—  y4eOHO-METOANYECKUi MaTepual Mo JUCLMILIHHE.

[lepeueHb TeM Ul CaMOCTOSTENBHOTO U3YUCHUS:

11.4. MeToauyeckue ykasaHusi AJsi 00y4aloIUMXCS 10 MPOXOKICHHIO TEeKyLIero

KOHTPOJIsI yCIIeBAeMOCTH.

Texymuii KOHTpOJIb YCHEBAEMOCTH IIPEIyCMAaTPUBAcT KOHTPOJb KadecTBa 3HAHHUN
00y4arouXCsl, OCYIIECTBISIEMOr0 B TEUEHHE CEMECTPa C LeJbI0 OLICHUBAHUS XOJa OCBOCHUS
JTUCHUITIMHBL. [Ipyu TeKyIieM KOHTpOJE yCHEeBAEMOCTH YYMTBHIBACTCS YHCIO YCIIEIIHO CAAHHBIX
1abopaToOpHBIX PabOT, a TaKKe MUCHMEHHas IPOBEpOdYHas paboTa 10 MaTepuayaM JIEKIHH,
npoBoanMasi Ha 8 yueOHoI Helere ceMecTpa.

CucreMa OLEHOK IIPU NIPOBEJAECHUH TEKYLIEr0 KOHTPOJIS OCYILECTBIISIETCS B COOTBETCTBHU
¢ tpeboanusimu [lonoxeHuit «O TekyleM KOHTPOJIE YCHEBAEMOCTH U MPOMEXKYTOUYHOI
aTTecTalnu cTyJAeHTOB 1 acnupanToB 'Y AT, oOyuaromuxcs mo o0pa3oBaTesibHBIM MIpOrpaMMam



BhIcHIero oOpa3zoBaHusi» U «O MOAYIBHO-PEHTHHIOBOW CHUCTEME OLCHKM KadecTBa y4eOHOI
paborts! crynenToB B ['YAID».

Texymuii KOHTpOJIIb yCIEBaeMOCTH OOECIEYMBACTCS HPOBEPOYHBIMH paboTamuy,
HaIpaBJICHHBIMH HA IPOBEPKY CTENIEHN OCBOCHUS JIEKLIMOHHOTO MaTepHala, TAKKEe YUUThIBAIOTCS
CPOKM cJa4yd JIabopaTOpHEIX paboT. B ciyuae BBHINONHEHHMS M YCHENIHOW chadu MeHee 2
1abopaTopHBIX PaboT, a TaKKe B CIIydae HEBBIIOJIHEHMS WM HEYCIICIIHON CAAa4y MPOBEPOYHON
paboThl Ha MOMEHT INPOBEACHMS TEKYLIEro KOHTPOJIS YCIEBAaeMOCTH, OOyYalOIMHCS, INpU
YCIICIITHOM TIPOXO’KACHUU IIPOMEKYTOYHON aTTecTalny B (popme IK3aMeHa, HE MOXKET IOJIydUTh
aTTECTAI[OHHYIO OLICHKY BBIIIE «XOPOILOY». B cilyyae HEBBINOIHEHUSI HU OJHOM J1abOpaTOpHOit
paboThl Ha MOMEHT IPOBEICHMS TEKYLIEro KOHTPOJISI YCIEBAaeMOCTH, OOyYalOIIMHCS, IPU
YCIICIITHOM TIPOXO’KAEHUU IIPOMEKYTOYHON aTTecTaluy B (popMe IK3aMeHa, HE MOXKET IOJIydUTh
ATTECTAL[MOHHYIO OLICHKY BBIIIE «YJOBJIECTBOPUTEILHOY.

11.5. MeToauyeckue  yKasaHusi QA 00y4yalomMXcsl 10  NPOXOKICHHIO

MPOMEKYTOYHOM ATTECTALUH.

[Mpomexyrounast ~ arrecrauuss  OOy4alOIIMXCS  NPEAYyCMaTPHBACT  OLICHUBAHHE
HNPOMEXYTOUHBIX ¥ OKOHYATEJIbHBIX PE3y/IbTaTOB 00y4eHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

—  o5Kk3aMeH — (opMa OICHKU 3HAHHWHU, IOIYy4ECHHBIX OOydalomuMcs B Iponecce
M3yYeHHs] BCEH JMCLMIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENBHOM paboThI, ClIOCOOHOCTH
OPUMEHATh WX Ul PEIeHHs MPAKTHYECKUX 3ajJad. OK3aMeH IPOBOIAMTCA B IIEPUOA
9K3aMEHAIIMOHHONW CECCHUM M 3aBEpIIAeTCS] ATTECTALIMOHHON OLICHKOW «OTIMYHO», «XOPOLION,
«yIOBIICTBOPUTENIBHOY, KHEYIOBICTBOPUTEILHOY.

B cnydae HeBBINONHEHHUS W/HIM HEycHelHoi craun 1 u Gonee 1abopaTopHBIX paboT,
MaKCHMaJlbHas OLIEHKa Ha SK3aMeHe CHIbKaeTcs Ha 1 0aJul 3a KaXk/1ylo HeCIaHHYI0 1ab0opaTopHyIo
paboty.

CucreMa OLIEHOK NpPU HPOBEJCHUM HPOMEXKYTOUHOH AaTTECTallMM OCYILECTBISIETCS B
COOTBeTCTBUH C TpeboBaHMsAMH IlomoxeHuid «O TeKymeM KOHTPOJIC YCIEBAEMOCTH U
MPOMEKYTOYHOU arTecraumu cryneHToB ['YAII, oOydarommxcsi mo ImporpaMMbl BBICIIETO
obpazoBanuss» U «O MOIYJIBHO-PEHTHHIOBOI CHCTEME OLICHKM KadecTBa y4eOHOH paboThl
ctyznentos B ['YAII».

Jluct BHeceHHs! H3MEHEHUH B pabo4yl0 MPOrpamMMy JUCLMILTHHBL

Jlara  BHeceHUs

U3MEHEHUI
JIOTIOJNTHCHUM.
TToamnuce
BHECILIETO
W3MCHCHUS

nu

ConepxaHye N3MEHEHUH U TOTOJTHEHUH

Jlata u Ne
IPOTOKOJA
3acelaHusA
Kadeapbl

IToamuce
3aB.
kadenpoit




